pheral blood film. The presence of an unstable hemoglobin was demonstrated by precipitation when a hemolysate was heated to 50°C for 1 hour at pH 7.4. Measurement of the oxygen dissociation curve of her blood showed that the hemoglobin had an increased affinity for oxygen (Po250 20.5 mmHg, at 37°C, pH 7.4, Pco2 zero;  normal range 22.5-23.5 mmHg) and that heamhwm interaction was impaired. Blood was sent to the MRC Abnormal Hemoglobin Unit, Cambridge, for identification of the heemoglobin. Treatment: The patient was transfused and discharged home. She will be transfused regularly to prevent bone overgrowth and splenectomy may be considered when she is 5-6 years old. Analysis of abnormal hamoglobin: Globin was separated from the abnormal hiemoglobin and 'fingerprints' prepared from the a and ,B chains. No difference was detected on the fingerprint of the abnormal haemoglobin from normal but tryptic analysis of the /3XI peptide (residues 96-104 of the ,B chain) of the abnormal hemoglobin revealed that the normal valine residue had been replaced by glycine. Sequence analysis of the /XI by the Dansyl-Edman technique (Gray 1967) showed that valine had been replaced by glycine in the /98 position, a previously unreported substitution. It is proposed to call the new hiemoglobin Hemoglobin Nottingham after the home town of the patient.
Discussion
The unstable hemoglobins (White & Dacie 1971) are a group of abnormal hemoglobins where the molecular substitution produced by mutation distorts the globin chain in such a way that the haemoglobin tetramers tend to dissociate within the red cell and the abnormal globin precipitates as a result of oxidation of exposed sulphydryl groups (Jacob et al. 1968 ). In the laboratory the characteristic finding is precipitation of the abnormal hiemoglobin when heated to 50°C for one hour (Grimes & Meisler 1962) . The present patient is of interest because she has a severe hiemolytic anemia with marked marrow expansion and a bizarre blood film. The substitution of glycine for valine occurs at the /98 position, the same site being affected in Hb KoIn where methionine is substituted for valine. Hb Koln, however, produces only mild hemolysis and the blood film before splenectomy is not particularly abnormal (Hutchinson et al. 1964 , Dacie et al. 1964 ). There may be two explanations for this. Valine ,BFG 5 (98) is an invariant amino acid in all stable hemoglobin chains and forms a direct contact with the hem group (Perutz et al. 1965) and the substitutions in Hb Nottingham and Hb Koln clearly alter this contact because of the different lengths or absence of side-chains. In Hb Nottingham, glycine would fail to make contact with the ham and so produce a more unstable himoglobin than the long side-chain of methionine. Hb Nottingham would therefore precipitate more rapidly than Hb Koln. On the other hand, the synthesis of Hb Koln is defective (White & Brain 1970) and there is some inverse correlation between the rates of synthesis of unstable hemoglobin and the degree of hkmolysis (White 1971) . It may be that Hb Nottingham is synthesized at a faster rate than Hb Koln as well as being less stable.
The hxEmoglobinopathies provide important information about the clinical consequences of changes in molecular structure (Perutz & Lehmann 1968) and it is hoped that studies on Hb Nottingham will throw yet more light on the intricate relationship between hiemoglobin structure, synthesis and destruction.
Successful Visceral Arteriography in the Management of Upper Gastro-intestinal Bleeding J F Colin FRcs (for C Wastell MS FRCS) (Surgical Unit, Westminster Hospital, London SWI) A 42-year-old Irishman had a Billroth I gastrectomy for a chronic lesser curve gastric ulcer and eight days later the anastomosis leaked, requiring resuture. Fifteen days following this the gastrectomy was converted to a Polya type because of severe bleeding from an anastomotic ulcer. Six days later the duodenal stump leaked, requiring resuture; nine days later the patient had a further massive hematemesis.
Selective visceral arteriography (Dr Fritz Starer) showed that the bleeding was coming from the inferior pancreaticoduodenal artery in (Fig 1) and not from a recurrent or stomal ulcer as had been suspected. At laparotomy the artery was ligated with a thread suture through the head of the pancreas. This controlled the bleeding and the patient recovered.
The arteriogram, by accurately demonstrating where the bleeding was coming from, enabled the operation to be performed with greater speed and accuracy on a very ill patient.
Comment
Selective visceral arteriography was first used experimentally in animals and it was shown that the accumulation of contrast at the site of bleeding was demonstrable when the blood loss was at the rate of 0.5 ml/min or more (Nusbaum & Baum 1963) .
The preoperative demonstration of the site of massive intestinal hemorrhage can often be shown by the conventional methods of barium contrast examination and endoscopy, but a proportion of cases are undiagnosed at the time of laparotomy. This group is reported as being between 15 % and 40 % of cases (Birke & Engsted 1956 , Jones et al. 1959 , Berkowitz 1963 .
In two reported series using visceral arteriography, failure to diagnose the exact site of bleeding in patients who were actively bleeding occurred in 5 out of a total of 16 cases in one series (Reuter & Bookstein 1968 ) and in 3 out of 21 in the other (Baum et al. 1967) . A case of bleeding from a pseudoaneurysm of a branch of the gastroduodenal artery in a patient who had a previous Polya-type gastrectomy has been reported (Silverberg 1971) .
The indications for visceral arteriography include patients who re-bleed following gastric surgery and who also have had a negative barium and endoscopic examination. Another use recommended is in the management of patients with cirrhosis who are actively bleeding. The limitations of barium studies in demonstrating cesophageal varices are well known and furthermore, because of the high incidence of peptic ulcer and gastritis in patients who have cirrhosis and varices, the mere demonstration of varices does not prove they are bleeding to the exclusion of other causes.
In expert hands, visceral arteriography should be a relatively safe procedure. It is performed under local aneesthesia using the Seldinger technique, and resuscitation may be continued at the same time. The only major contraindication is severe arterial disease of the femoral vessels as there is a risk of dislodging an atheromatous plaque and causing an embolus. It has been used in patients with coagulation defects and no complications have resulted. Complications which may occur include local hemorrhage, arterial thrombosis, aneurysm formation and subintimal arterial dissection (Stoker 1970 ).
Mr J S Kirkham said that he felt that the large ulcer at the gastroduodenal anastomosis found at the third operation was most probably due to an abscess between the liver and the lesser curve aspect of the Billroth I anastomosis or the new lesser curve, and that the sepsis here was probably responsible for massive hoemorrhage, subsequent to the bursting of the duodenal stump, by erosion of the gastroduodenal artery. He felt, on viewing the selective arteiiogram, that although the bleeding was revealed following injection of dye into the inferior pancreaticoduodenal artery it probably stemmed from the superior pancreaticoduodenal or gastroduodenal artery, as injection into any branch of the anastomosic network of vessels in this region would probably result in dye being lost thiough the bleeding point. Occlusion of the inferior pancreaticoduodenal artery would, of course, reduce the total supply to the area of the bleeding point and had, in fact, been vely effective.
He commented that this case again demonstrated that, although the Billsoth I was widely regarded as a lesser operation than the Polya gastrectomy, in fact the incidence of anastomotic leakage was considerably greater.
